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Influence on Bone Formation at Bone Augmentation area with
Systemic PTH Intermittent Injection

ITou RisA, TANABE TOSHIICHIRO, YAMADA NAOKO, HASEGAWA YUKA,
Konpou Yuzo, TAKAHASHI JUN, NAGAHARA KUNITERU

EIFREERVE Y (PTH) ORESESGICL ) BERERET L2 L00, BRI 2L, WP LF
waWNSEs LT, BE FHBREREIISHESN, B Pl MEshcns

RIFFETIE, BRA » 7T v MERODICEERALEREFNA L C, PTH MEHES 12 ;5%%&
HHEIRBOES T BN & L7228 F8RI2 & 5 Bt 217 - 72,

FEEREINCIE, = VK 3TEAE Ao T T RS 4 Bk &5 1 ek ek L, 4 E RIS EER AL
B (5mm X 5mm x156mm) Z1ES L7z, FEXRESICH L 6 8%, 74y Ay azipfL7
GBR L& %47~ 7-. PTH I, #faTHMlIRz e b PTH #%) (h-PTH) % v, éfiﬂﬁﬁiﬁfffi (PS) &5 L
2oL, hPTHIZMEE Lkgdh720 1H6 ug & L, MHTI1EMIZ3E, SELBIZHE FTES L7,
Y501, GBRALERT 2 MM (GBR aifx5-#) &, GBRL{E 2 (GBR mx%i#) & L7z, GBR
WLER SHEMBIC THEE 2B L, ~4 270 CTIZX 285247, THE O BMD Wi§ &k L, 5XxiE
oS G CaeMaE (TV), #Iitbgoge BY), #itkEoag®EE (BMD), #ikgogiEsE (BMC),
BV/TV (%), BFmiE (BS) Z#FHU L7445, BV 2 PS#%5-8589mm’, GBR Hi#%5-#:89mm’, GBR %
B 5-85.25mm* Td - 72. BV/TV &, PS #% 5.5 GBR25.6%, GBR Hi##£5-41.0%, GBR 4% 5-#£43.1% T&H -
72. BMD 1%, PS#%5-1465.2mg/cm’, GBR mi#%5-#520.3mg/cm’, GBR 4% 5-#4945mg/cm®, BMC (&,
PS #5-#274mg, GBR Hi#%5-#46.3mg, GBR #4%5-#26mg TH -7z, BS ¥ PS % 5-#303.7mm’, GBR
B #%5-3£262.3mm’, GBR 3% 5-#204mm’ & W9 b h-PTH 512 X 1, GBR W& A O FHIEAS, PS
PG L i LGl Tb N, GBRALERR S E IS L 2 FEK s n/zZ &5, PTHH G2 &
BEBIE A S TE L 2 EATRIBE L.

F—T—FEIFIRIEAVESY, BER, GBR, 74 Ay, iflA 75 Mk

Intermittent parathormone (PTH) injection will prevent a morbid bone fracture by increasing the bone
mass to promote osteogenic activity was reported.

In this study, we performed basic research for the purpose of investigating whether intermittent PTH
injection could acquire an osteogenic activity state for the case of bone augmentaion needed for dental
implant treatment.

Three beagles dogs mandibular fourth premolar and first molar in both sides were extracted and bone
defect (5mm X 5mm X 165mm) after four weeks teeth extraction was made. Then after six weeks, the GBR
treatment for the bone defect was performed using titanium mesh and screw fixation.

Recombinant human Parathyroid hormone (PTH), 6ug/kg was prepared and subcutaneously
injected in three times in a week 2 weeks before or 2 weeks after GBR treatment. We prepared two groups
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Jor this study. One is injected for two weeks before GBR treatment (before GBR) and the other is injected
Jfor two weeks after GBR treatment (after GBR). After three weeks GBR treatment, the mandible were
removed and proceeded by the micro-CT analysis.

The condition to analyze with micro-CT photography were, tube voltage 70.5kV, a tube electric cur-
rent 114.5 uA, geometric amplification 4.861 times, a condition of resolution 20.574 um,/pixel. And the
data were used to made mandibular BMD image with image analysis software (TRY,/3D-BON BMD), and
measured all organization quantity (T'V), bone mass (BV), bone density (BMD), bone mineral density (BMC),
BV/TV (%), bone surface area (BS) including the new formed bone at the bone defect area.

Results; BV was 5.25mm’ for after GBR, 8.9mm’ for before GBR and 5.89mm’ for PS injection. BV/
TV was 43.1% for after GBR, 41.0% for before GBR and 25.6% for PS injection. BMD was 494.5mg/cm’
for after GBR, 520.3mg/cm’ for before GBR and 465.2mg/cm’  for PS injection. BMC was 26.0mg
after GBR, 46.3mg for before GBR and 27.4mg for PS injection. BS was 204 mm’ for after GBR,
262.3mm’ for before GBR and 303.7mm’ for PS injection. According to these findings, we concluded
that osteogenic activity was able to acquire by intermittent PTH injection because the bone formation was
enhauced at the GBR treatment area with the PTH injection compared to PS injection, and a mature bone
was formed three weeks later of GBR treatment.

Key words: PTH, bone augmentation, GBR, titanium mesh, dental implants
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TNiEVZAE D B AR B AR 1 DT IRRE 2 FTRI L

WA 27Ty MR, BOXRIEIC X B e
g PMET L —MElEse LTERLTWEY.
DB R & 7 B ERIES0RMAA LV & ST W5
P, FHEGOLER L BEE LTS T AR -2 LT,
R > 7T ¥ MGEEOKNREE O D mEl LT
ETWE. SIENOWEA 7T 2 MR R
ELTIE, EHmEE L ST TRIDUESISE I & 2 HEAE
Bl L ThHhrY,

FESWRINE - ESNE, A > 7T MAEA
BICT 0 EEY 2 CFERPLEIIR 25605
5. ZOMER, EMMEEAFED (Guided Bone
Regeneration: GBR) # T & LT, BFB#IE, <512,
MFEE % G 7z N 7 & OB HIEM OB &
NaY L L, HflF S 7 i 2 ff 2o B fak 2
BT EIFHL ST, FHCERE IS L TIE,
WP CHIE MK T LCwa” ST, L0 Wk
27 5.

Bl HUR R A& v £~ (parathyroid horumone; PTH)
1, FEOAGIC X D BN S A, MBS &
DB ZIET 2 2 &2 enTB Y, BHE &
MEE I S, BIERZ A 72 (, WA L7zE
EEBEINSEL LT, WUEGHETPHTL EHES
Tz’

F41XZ O PTH ORI G12 X 5 &5 19E IS
PEDIEENRIZE B L, #FA > 77 > MGEORIK
NOICHOTREMEZWIZE L T 5",

4rAl, PTH M85 2 & RWICIeH+ 5 2 & T,
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RS > 7T v MEEEIT) OIZX ) BWiETE A
TEMEIRAEE A JESC &, X D EFER B ERLE % BRM
WZHRMT A LR HIWE LTI IT- 7.

FEERBIRL & SEERT

1. kR

FTARTOFEBRIIE L CTiE, ¥ H K825 e 1
ZEEOKDE (B#2011-13) (2D &, &Tofl
KEATo 72, FEBREIWIZIE, 4~ 5 FHeHitk e — 7
VR 3HH, REI0~15kg (bl 7 ~ARA &, &
B) MW7z Rl 55 RIEB L OMEER (Guided
Bone Regeneration; GBR) o Fifi % 1 J8 [ % v T
IKEK TR O KR (Cal 57%, P.088%) %5
Z, Fhiitk 1 EMI®RE LS L

2. PTH#%5-

PTH &, BHHEBRERHEECTH L Hm ML e b
FiRIEAvE Y (hPTH) #F (74 V74" KM E
X b TIUNRTFRERK, HRA—=F49 1) —,
L) % M7z, PTH OS5 1E N il 34E o 7
I/BTHER SN, STF®mIF411T72TH 5.

AR (PS) (CRIFEEE W) 2@ e LT,
600ug/10ml ® h-PTH O & ER L, 6ug/kg/day
BEH T3, 2Bz h7z 0 S T IcfG 2L
72. h-PTH ®O#:5-1%, GBR L& i 2 # M (GBR Ai#k5-)
B LU GBRLER 2 S (GBR %4%5) &9
2HEHEO S EEIT->72. 72, hPTHHR G & L&
OPS¥HESEarytu—n (PS¥ES) L1172 (M1).
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GBRIGENIHS .2 GBRIGE 1S
------- PTHMRIES 64 ohe/day, 3E-18
K1 FEBEOY A LT—T)N
3. PRI

YR, FTIV VR (v5 27— 2 %iE
BRI N4 ZOVER, W) OBmRNE SR, Rv
MSVE S =) b 2EFHE (VA R F VT
T BSE . WR) R EIRNERS L7

TS & L Cl/8H ¥ A7) V& 2 %5 R
VA4 Y (Fvahf "= )Y TS
T4 =4 W) AW
4. EBREFIVOVERK

GBI & JRFTREE T C Y — 7OV RO TS 4
FIEISE, 45 1 #F (1B &AM 28k, milcs
Fradh) ORETM AT 72 kh 4 BEIZFEE
712, M5 mm, S 5mm, EE-LHE E15mm O
BREE NLTHCER L, FEEIC5mm X 5mm X
1bmm > ar7uyy (A3%, ®WiK) #7140
v (I rTary - ay ), B T, AEREE
L7 (K2).

6HEMRABR Y ) a7y 2RI L, BXRIED
DWEEERE o TWAZ LML (X3).

[l RAEEB L% L GBR L& 247> 7. GBR #* v 7
LociEFs v Ay 2 (20mm X20mm) (F% >~
ARy 2L TTTF YA ) AV,
FRIBMOFEL L LOTHEFHBIBESES L9
B, BRESE, FEREHICERICHEG S
R—=r%v 27 (ACE truFix" : A v 7I7v 7 A, K
) O WCTCTHEEL (4).

GBR L& # 3 M B2, 28R TRBEE IR
Mo, T =T RIFEEE #5) 1000m e 12
A28 R AT (=28 KB 20me %
MR DEHKS L, RO THAKEESIR? SIS L
35, FEFR251000m e D0IM V) > BEFEE10% &
V=) UEROENMI L DEREEZ L, FHEZ
M L7z fE U2 EE, B RBENEFE E R 1
HARNEEFEEL, 01M V) v EE#REE (pH 74) (ZPRAF
L7,

G5 PTH MBA%G-12 & 2 8BRS 5 2 % 528

it

£ ED B &ED Ok F/ OTFT o EA
K2 >vyarray iz ANLERIEERREERRE L 72K
BONENGH

E:ED B &0 £ FEH O OFTBEMA
3 ALWBEREZES T 6 HEEOIKE

P Ti V) Ao ED + o FA T : # A
4 BRIBEIZTFZ > A v 22T GBRALE % L 72IK5E

5. ¥4 270 CTIZ& B85

WH L FFAEZIERTERIZL, 12c0m NO K &
SIZEIWTL, &BICLAT—F 777 VO 45720
WCFF Ay ot R—ryyrkEpEL, THEHE
DAL 728, 7857 4 v s (EHEYLTE KR
THALZ. THEEREEEEFTT 7 > M AZE—%



f:, EBEETOSKV, EREII45uA, R FH LK
486115, 5 E20574um/ ¥ 7 v, ¥ 7 k)4 X
01, 254 AJE20574um T~ A 71 CT(Scan X mate
RB090SSI50 : I L AF ¥ 77 /7, KikE) e iiT-o
7o BIERERHIOBREHE, ZRICHHGENT Y 7~ <
7 (TRI/3D-BON:RATOC System Engineering, #{5{)
ZFAL, BEEFNNT 7 2 A0EE L b MES 2 E
L, FTHBHFOCT 25 5%E (bone mineral
density : BMD) #& L, BMD M{EE1ER L7z (F
WEFHI 7 7 2 S 2EERT 87 4 / SR IEOEE
Yy 0 200~800mgHA/cm®, 7 )V 2§ : 2437mgHA/cm’
IS AT OV 3100meHA /e’ & fEHE - & L
THWTW3,) GBRALEREOFKIBL /25T, ik
B E TR EREE S L, BMD E{§% A, FHE
SO~ =27 )V ML —AfTv, BHERE (TV) %
Wi L7z, TV o<, BMD EA%300mg/cm’lL_Eo#L
Mafdgeiizl, FrEFOER (bone volume: BV)
L L7z, BMD fEA%300mg/cm®LL T oSl sE 4 A &
RIBL TR WEOHER %, BMD Ei{g% HWC, FL—
AL, EFEFE (bone Surface: BS) & L7:.

6. #E 3D iR

kg BMD Hif& o #l%2121E, BMD fH % #0L 7
77—k LT, 3DWBEFREITV, BMD 3G 0B
BEATo 7o, oS BMD B %0 & R4 M0, &/
300mg/cm’~#H AK1000mg/cm’ & L 72",

&

1. B#%EZ (BMD) (M5-A, B, C, %1)
(1) PS#5 (M5-A)

B Y 7 —FR ORI, B RIEERICE Bl gL
F o MDA ) Z D FIZECELSH LG F - 7256
fEAY3 A L C\wb, BMD & BMC O&FHHIMEIL, Zi
ZFN4652mg/cm®, 274mg T - 7-.

i

(2) GBR#ifx5- (X5-B)

B 5 —FOROFT RIL, BRIBIBICIZE B S H
FRIZGF o 750 _ICE ORI ANH R AS > T
%. BMD & BMC OFHIMEIE, #1215203mg/cm’,
463mg TH -7z,

(3) GBR ##45 (X5-C)

B 7 —FoROFT I, BRI HE < Ef g
FoEMIRY, O EIELF YT o 725
SA L CwA. BMD & BMC OFHIMEIX, FhZFh
4945mg/cm’, 26.0mg TH - 7.
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E ool oD A . F A T : %A
H5-A PS#50EEE (BMD) 0L T —FR

&= oD

EoED A ED Lk EE T AR
5-B GBR Hi#5-OH%E (BMD) O#ls 7 —FR

£ R A F8 T o EA
5-C GBR##&G-0OE#EE (BMD) O#lr 7 —F0R

E oD +t

#1 FHEXOFHEE (BMD) &&#E (BMC)
HF#E (BMD) FiEs (BMO)
mg/cm’ mg
PS #¢5- 465.2 274
GBR Hi#¢ 5 520.3 46.3
GBR 4% 5 494.5 26.0




45 PTH M3 5-12 & 55 BIE IS 2 5 728

2. FrEEoEE (BV), HUMME NS OMAF

H= BV/TV) (H6-A, B)

BV 1% PS #% 5-589mm’, GBR Hi# 5-89mm’, GBR
#P5526mm* TH 72 (K 6-A).

EHIZBV/TV (%) =5 5E, PS#5256%,
GBR Hi 4% 5-410%, GBR 4% 5431% Td - 7= (X
6-B).

élii

POST.

EoEL B AL EFM T AR
B7-A PSHG-H KIRFRE OHELL S 7 — 2R

6-A HBEROHFHEGOERE (BV) (mm’)
C : PS#t45-, PRE.: GBR #if%45-, POST.: GBR ##¢5-

%

E.&E0 FH o@D Lk FE O OT o EA

45 ~
w0+ 7-B  GBR iS5 RABEREE OEEL A 7 — 2R
35
30 +
25 +
20 + :
15 4
10 + - e

%

POST.

6-B HIEROFHIHKES 2 ) O EFOETE
(BV/TV) (%)
C : PS#:5-, PRE.: GBR #i#%5:, POST.: GBR ##¢5-

£ @& BH:o&ED £ FE O OFT o EA

rE"- fo =53 v _
3. k%anri%ﬁj;a (BS) (H7-A, B, C{ [ 7-C GBR #%#5-8 KIBHMEROBL Y 7 — %
PS #45-, GBR mi#5-, GBR %50 izBwn

Tdyvarruy 7 eWh L) 2RKETHEE
BEAHFAE L T 7z, IS, BRIBEERICB W TIPS

5., GBR GBI PHZIRETSH - 7255, s =

GBR i 5-Cl3 8 RIBEHBIZ MM ATH 37 o 72, R A 27T 2 M IRIEILER O SRR ALE & LT
BRIEEFEEFE (BS) &, PS#5-C3037mm’, GBR G AIEDOHESLNLEFDTE L THEAMIIZITANS

HI$25-C2623mm’°, GBR %% 5-72040mm*Tdh - 72, NTETWEY, NRELRLBEOERIE, — BRI
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A5 TIE0EAL, 60 TH ALY b oo, BIERE
THADZEERLESIZRA L2 LT, %I OF
AL L T B2 EPEZBND.

R 27T 2 MGETOEIE O TR E L
TIL, BBREBAETIBERE, BREOIT,
A, FRAAROWEESE, ®EOTRINENZEIT LN
5. BRROBGZIZBWTEFA > 77~ MaRemE S
NDEEEOFIIE, [EFWICHES 2T, H
A 77 MREIIWEETT. ] LEHAL T8
Mlso#lL, REOETNICE VEERLEEZITH 2 &
FEELVORBUIRTH 5. FHIC, GHaMA T T 0
F Y AT HIZBWTE, ERIROERAIEE ISR S
L, BERAEVERTE RV,

B OBEEWIGESNZ R LTkt 1 >~ 79 v MaEx
THId72oTE, BFEMRLELZITH. BIS, kA
YTT Y MEROENTRIIBWTA YT T Y MED
EQWREELZHFFTHY, HA 770 MRIIER
HHEOERERH LY. Zozoe Fogs, BY
DEL PV EFHTIRI3mm Uk, REBOL->70 L
72 TFHETIEI0mm b A v 75y MEEBATE 5
RO OFBEAMREL ZTIUIIT T 2, Bkl L
1319884E |2 Dahlin 5" 12 & 1) 383 & 1172 membrane
technique T, guided tissue regeneration &\ ) MLiE
Hi e L CEMERTOREI RS SNz, Zh ik,
e A > 7L & LT Simion 57125 Y e-PTFE(GK
V7RI T7VFuIFLY) Bob O S NI
FCHHEN T2 ZOFFEE, BREBIICA YT
LyZBES, AR-ZAZMHRL, HED5OMEOR
ANEMHIEL, RIBHBEEORREZES (BEE) »55
RGN % RIBAR— ANFE L FEREEC L v
bOT, MEHEOHLWNEL L TRHINTVSY,

ePTFE# X VTV VI boTFH U Ay
BIBHENDL Lo, F¥ Ay P ald
ePTFE# A v 7L v L Ol T, (1) FHEKEHO
A= ZMERICER TV S, (2) HRED S WVIEA
THEWEMEOBIMEOZEIENR TS, (3)
[TEAN~NOFELFZIE e PTFE# X > 7L > X 0 Bl
HOREI L. Evos2FEARH Y, 19904E %
LY EERIGHAE AN > TWh . SHIZ20124E X Y
ePTFE #x > 7L v psiaedik & 7 1) BRIRIGH T &
Bl poizizd, FEWINEA T Ly ELTEFF
Ay Y aPBRICBWTERE o TW5EY.

—h, WHEOARERISERE CRIET 5 BHRIEIC
X LC, PTH OfFSGHHRICH S L Tw52*. PTH
OEFICB L TIET v M X B2ERRATHE STV
5. BRI PTH 253 5 Z & TEHIREATM L

A

elkfiE I T, £72, PTH oML, &
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IEHE O IR & 72 A bone-lining cell T, HMER O
EIHEMBLHETE L CL A EMESINTVEY,

% @ bone-lining cell 2%, A D& FKH = % 9 T
AL OB OMITH - T, FREEMN, NEE
M, WEREERAE, RIENEEMIE R &I
T, MEIE, NEECHFEET 20D THLFH L EHD
HETHDHY.

F72, BORMHHEIZE L TR RE &kE %5
BIELAEINTBY, FMoOBEIZE T 5 MHEK
FRICBWTEIRB L OB 504k, 8L C& 75
JE MY (osteoprogenitor cells) 2% 3 HE~ & 45
1% R N % (AT S

COPTHOIEMIZIEHR L, A3t 1> 77
Y MNEHFEORNOICHEZMFT L TE 2. ZOHT,
0124F 2B HARENOILHAER SN TS HE
FEEOERRIG O T BEME 2 G5 % 72 O ORI,
PTH ol L5 L7z, ZONEIX, PTH 2 HEH
BRI 23 5- L, RIS 2 BEoFEREE Y 54
S, L) EVWETRABREOOOERMEIE T4
ETHDH. FEBRIT in vitro TV, FEIRL-HES
% 2 AEEAE LTt o ikt s Lo
AL AT RIS L DR L7z, 2O/E, $REL
L 72 5O F MG (bone-lining cell) O 2EHMNT~
D5 EAMIBIEIEREDS LT A 2 L SRR S 1L, BT
LT ) 72O DHMEMEE LTERTH L Z LW
RIS 7

TOFEBRER YT 2, KW TIE, EEA TS
v MEEE L L CREET % BilE T o EE RIUE
BEEL, 27T MEOE AT 6 FER %
B2, PTH 26§ 5 2 & CHEFEZ BIRR R0
Boh, FaalEliNGsbDTHLPDOMEL
1To7z.

FEB%IL, PTH % GBR ALEAI#%5- & GBR L& A%
ol ziTo72. i, Manabe 5% O IZ
BWT, BHERMETPTHIHER 21T > TWZEEDK
BREEFTEREI L) BEod Lz fio 7255
BWC, PTH 2 ALWEHENCHES L2HE1EL A
THERRZICHS L72EBREIC I LT, B oEE
WIS o 72 L DFERDIELN T L. TOFEERT
13 3EMETA S OFIHS- T, M2 BoFKGMETH-
72, WRA 27T Y MEEROBKREE 2 56, 1l
5L U3 B s L 2 AR B L OV
e o CHEYI R THh L e EZIZ L, FHLY
DIT - 7= FEBRFE R 2 2 B omixS- <, &5-ME
13, FEHCHE3MmEE L7

F70, HHGEIHAL COME TV OoPIREIN, K
& VIR G LR G0 S Tn T,



REH-) ORG =X, SEERS TIE50~150 ug/
kg/day, RS- Tl205~10 u g/kg/day B4 T
Holz. LyL, BERSHIZH--> ik, G254
% LPTHIC X BEWEHTH A HL, TEH X2 v o7z
HALEHEIRZ MR A Z L I3 EETH L7200, KIEET
O & 7% 525, PTH OMESHEMKGETH 5
T, B0, HLEoA X B 7BWFEERIC X B
FLH S T, 20.0u(=6.06 u g)/kg/day @ &% 5T
B oOBE, BREOFHT, 1.25u(<048 u g) /kg/
day B £ U50u(=151 ug) /kg/day % 5-# & O IL# T
BHEIHEIME DD SN L oERESE I, K
EERTIE 6 ug/kg/day E VI FEGEICEDTZ.

NS DOLE LB IIRFERRE AT 7245 %, GBR
LB R 5 b & UV GBR ALiE ¥ 51X PS 2 ¥ 5- L
Zoary bua— it LRI D 72 ) ok g &
BV/TV) L) fERTH o7 (M6-A). 7z,
FHAERAZ D8 o BMD & BMC 1d GBR w5 T\
i Zeo7. T EiE, AREBRIZBWTGBRLE
MIZHEG- L2 hPTHICL D, &5/ EFRB L O
W& B FEAE T 5 bone-lining cell DA EF L T
W7z Z LT, GBRALEHZDF OEMITHS 24T H
n, firts 3AMOER CThHLRERMA L 72F L o7
ENSD A, ZhiE, McKibbin® 2SR RTwv 5 &
IS, B LB OBEGENELET L EMHERICB
WCEREB & e S BRI 5 L, BEhE L
BT 5L ) #BEIZBWT, h-PTH 05
|2 & 1) bone-lining cell DEHEA LA L T2 2 &A%,
HIEHBMO 5L, BEICAERICEH X, BHICHEEIE
%, BlE, HESEEsfTb-EEz6NE,. T2,
GBR %4t 5-Tix, BMD, BMC & 3 GBR mif5- & 0
HEnd oD BV/TV IZRR LE o TWwizbw ) #ERT
» - 72, Komatsu 5% 0L T, v b RKBEIZH
R¥BxVEY PTH 3, 10, 30 ug/kg/day Ttz lc %5 L,
ZFOHHEARFEDS, 108 X O80ug/kg/day ¥ 5-F &
Oy PO—VHEDORETIAHH F TIIRE 25
Vb ODO21HH U, 28HH, BHHICBWTAHR
LEOBEEFRO SN LT ARERE W5 &,
ARFEERTIZ GBR ILERIC 2 HE#% 5 L21H B30k
= L THB Y, Komatsu b DHETHI0B L 030
ug/kg/day ® h-PTHHG-HETO21 H HIEEAR & [EHRIZ,

BB ARERTHENCE N Th o7z L
Bbhsb, LorL, OB TTHHICHEHKL TS
59, PS5 OEAR L FEE O BMD, BMC Th - 7-.
Z D5 Komatsu HOEFICH S L H 12, PTH I
SREHE TG TAHENILNY, HL—FE=FET
K53, LLoMMEENTREIEIHL TS
OTIE Wby T EPRBENT.
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45 PTH MBI 502 & 28 TBIGTEIC S 2 5 5%

s A
7f~u [&iiii)

4|l PTH M#k#x5- 2 R RICIGH T 5 2 & T,
WEREA 7T ¥ MEREIT) DI L) BB TGS
REEX G CTE, X0 B aE L % BRI 23
b2 22 HWE L CHRBWIEZITWEITO LD 7%
K x 1972.

(1) GBRALERT2:EE 12bH 720, PTH % 6 ug/
kg/day THgH 128 3 O &k¥x 5 %179 2 & T, GBR
WiEH 3EMHBICBWCPTH 2% 5 Lahozar
PO— )V EDIRT, BV/TV 2SEh o7z,

(2) GBRALERT2EE 12720, PTH % 6 ug/
kg/day THEH 28 3 OBk 5- %179 2 &£ T, GBR
WEH 3EBHICBWT, PTH 23%5 Lah o720
Y ha— )Lkt BMD, BMC 2 &fE% R L7-.

bk X)), GBRILERI2HEMIZH7ZD,
PTH #% 6 ug/kg/day TR H (23 3 O RMBAES %179
2T, BENCHASTEROSEST L, BB
LT LT 5 & C o EFRIIER 2BV T
b, GBR 2Tt hEaiiEL, toaEsoq
7Ty MEEADTRER Y, XD PAEOE R
ATy NRIRERMETE L Z EATRIRE LT

AT 5, BIRS &R R 7 0.
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